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INTRODUCTION
The increased use of screening mammography, as well as 
campaigns to raise awareness regarding breast cancer, have   
resulted in improvements in the early detection of breast can-
cer, resulting in improved prognosis for this condition. In the 
management of small breast cancers, breast conserving surgery 
(BCS) with adjuvant radiation therapy is the standard of care 
[1]. Large studies have shown that this approach for managing 
breast cancer is safe and has equivalent survival outcomes to 
that of mastectomy, although the incidence of local disease   
recurrence is slightly higher [2,3]. Women who undergo BCS 
have better body image and might have less adverse physical 
sequelae, due to asymmetry, chest wall adhesions, and numb-
ness associated with mastectomy.
Although the overall cosmetic results seem to be significantly 
improved with BCS compared with mastectomy, 4% to 20% 
of all patients with BCS may still be dissatisfied with their final 
cosmetic outcome [4]. Poor cosmetic results following BCS are 
not uncommon and occur more frequently with tumors that 
are large with respect to the size of the breast or unfavorable 
tumor location [5]. Shape is further compromised when wide 
resection margins are required to obtain optimal oncologic 
control and often result in a deformed breast that is different 
in size compared with the contralateral side.
Oncoplastic surgery is a relatively new but increasingly used 
technique in the treatment of breast cancer. This method com-
bines principles of oncological surgery and plastic surgery to 
obtain oncologically sound and aesthetically pleasing results 
in women who require partial mastectomy, as a result of breast 
cancer. The primary advantage of this surgical technique is the 
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Oncoplastic surgery has revolutionized the field of breast conserv-
ing surgery (BCS). The final aims of this technique are to obtain 
an adequate resection margin that will reduce the rate of local 
recurrence while simultaneously improving cosmetic outcomes. 
To obtain successful results after oncoplastic surgery, it is imper-
ative that patients be risk-stratified based on risk factors associ-
ated with positive margins, that relevant imaging studies be         
reviewed, and that the confirmation of negative margins be con-
firmed during the initial operation. Patients who had small- to 
moderate-sized breasts are the most likely to be dissatisfied with 
the cosmetic outcome of surgery, even if the defect is small; there-
fore, oncoplastic surgery in this population is warranted. Recon-
struction of the remaining breast tissue is divided into volume 
displacement and volume replacement techniques. The use of 
the various oncoplastic surgeries is based on tumor location and 
excised breast volume. If the excised volume is less than 100 g, 
the tumor location is used to determine which technique should 
be used, with the most commonly used technique being volume 
displacement. However, if the excised volume is greater than 100 g, 
the volume replacement method is generally used, and in cases 
where more than 150 g is excised, the latissimus dorsi myocuta-
neous flap may be used to obtain a pleasing cosmetic result. The 
local recurrence rate after oncoplastic surgery was lower than that 
of conventional BCS, as oncoplastic surgery reduced the rate of 
positive resection margins by resecting a wider section of glan-
dular tissue. If the surgeon understands the advantages and dis-
advantages of oncoplastic surgery, and the multidisciplinary breast 
team is able to successfully collaborate, then the success rate of 
BCS with partial breast reconstruction can be increased while also 
yielding a cosmetically appealing outcome. 
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increased distance of the resection margin and the improved 
cosmetic outcome. Not all patients with breast cancer may need 
oncoplastic surgery. Eligible patients usually have an unfavor-
able breast: tumor size ratio, as well as tumor locations that 
would result in large visible scars and deep breast defects if 
BCS were to be performed.
The approach used in partial breast reconstruction is to con-
sider different techniques based on tumor location and excised 
volume. A variety of techniques have been proposed, many of 
which are specific to the location of the tumor within the breast. 
This review will categorize oncoplastic techniques based on the 
location of the primary tumor and excised breast volume.
PREOPERATIVE PREPARATION
Imaging consideration: determine cancer distribution
To obtain satisfactory results from BCS, it is imperative that 
the surgeon selects the appropriate patient using the patient’s 
characteristics and assessment of relevant imaging data. Tumor 
palpation by the physician is not always sensitive in the detec-
tion of non-palpable occult or multicentric lesions or in differ-
entiating malignant tissue from fibrosis. Palpation for malig-
nant lesions is especially challenging in young women, as the 
breast tissue tends to be much denser, which makes surgery 
based on palpation of the tumor alone inadequate for complete 
treatment. Perioperative imaging to detect tumors, including 
occult lesions, is absolutely necessary for successful BCS and 
impacts the surgeon’s ability to obtain negative margins [6].
Mammography 
Preoperative mammography is currently the most common, 
inexpensive, and easy screening tool available. Mammography 
gives data concerning tumor size, location, multifocality, mul-
ticentricity, and microcalcification, which is considered to be 
a sign for the presence of ductal carcinoma in situ (DCIS) [7, 
8]. The role of mammography for detecting and estimating the 
extent of microcalcification, which cannot be seen on ultraso-
nography (USG), as well as non-formed masses, is important. 
The sensitivity and specificity rates of mammography are report-
ed to be 94% and 61%, respectively [9].
Ultrasonography
The purposes of diagnostic USG are to characterize specific 
findings and to differentiate solid and cystic lesion in patients 
who have abnormalities in their clinical examination and mam-
mography, as well as to reduce the rate of unnecessary breast 
biopsies. In Western countries, the incidence of breast cancer 
is high in patients of advanced age; therefore, breast screening 
is performed by mammography. However, in Asia, USG is used 
more frequently because the prevalence of breast cancer in 
young women is higher than that in Western countries; there 
is an also increased rate of dense breast tissue in this popula-
tion [10]. The sensitivity of mammography in extremely dense 
breast tissue is reduced by 40%. USG is more accurate with 
respect to estimating tumor size and growth pattern, especially 
for non-palpable tumors, small nodules and lesions in dense 
breast tissue, which are not easily found using mammography 
[11]. There have been many advances in USG; however, it has 
numerous disadvantages, including its inability to differentiate 
consistently between benign and malignant tumors, as well as 
its lack of objective standards for describing tumors.
Magnetic resonance imaging 
Magnetic resonance imaging (MRI) which adopts dynamic 
contrast to enhance an image, is useful not only for finding 
occult, multifocal breast cancer but also for determining the 
staging and surgical approach that is most appropriate for a 
particular lesion by assessing the extent of breast cancer more 
accurately. Indeed, MRI has received attention as a noninvasive 
method that reduced the rate of unnecessary biopsies. In addi-
tion, MRI-guided biopsies can be performed to obtain tissue 
from suspicious lesions that cannot be visualized by USG.   
Another advantage of breast MRI is that it is more sensitive in 
detecting multiple breast cancers in the fibroglandular or dense 
breast; indeed, MRI has been reported to be superior in mea-
suring the extent of DCIS around an invasive cancer than other 
conventional studies [12,13]. In addition, a number of studies 
have reported that MRI is the most sensitive method for detect-
ing multifocal or multicentric and contralateral cancer, as it 
can increase the diagnosis of additional cancer by 15% to 54% 
[14]. It has been proposed that the risk of local recurrence is 
caused by incomplete removal of the cancer in the setting of 
complete removal of the lesion, as suggested by the observation 
of additional occult lesions on preoperative MRI [14]. How-
ever, MRI is not without its disadvantages, as it is difficult to 
differentiate between benign and malignant tumors, which can 
result in more extensive resections than is actually needed and 
an increased risk of inappropriately performing a total mastec-
tomy [15]. Breast MRI is of high utility in determining which 
patients would be appropriate for BCS, determining the nature 
of the BCS and determining the extent of the surgery based 
on 3D reconstruction in the patient with breast cancer who 
wants to have BCS, especially the patient who is planning to 
have oncoplastic BCS. 
Positron emission tomography/computed tomography 
Positron emission tomography/computed tomography (PET/ 
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the determination of metastasis in axillary lymph nodes and 
distant sites, the finding of recurrent lesions, and the assessment 
of therapeutic response. The factors influencing the sensitivity 
of PET/CT in the detection of breast cancer are the size of the 
breast tumor, which is the most important factor, as well as the 
histological type, the nuclear grade, and the proliferation index. 
It has been reported that PET/CT is more sensitive in discov-
ering multiple breast cancer lesions and does so with higher 
specificity and positive predictive value than mammography 
or USG; however, PET/CT is less sensitive than MRI and may 
miss tumors smaller than 1 cm in size [16,17].
Patient selection
Patients who have had BCS are good candidates for onco-
plastic surgery. In particular, patients who have independent 
risk factors for a positive margin (multifocal disease, large tumor 
size, diffuse microcalcification, presence of an extensive intra-
ductal component, younger age, estrogen receptor negativity, 
lobular histology) require a wider margin of excision to obtain 
a negative margin. However, a wider excision margin may result 
in poor cosmetic outcomes; therefore, oncoplastic surgery may 
be more appropriate in such patients [6,18]. Patients who have 
had locally advanced breast cancer with good response to neo-
adjuvant chemotherapy may have a more extensive range of 
resection and may need to undergo oncoplastic surgery to cor-
rect defects in the appearance of the breast. In cases for which 
more than 20% of the breast volume was resected, and the tumor 
was located in the lower, inner and subareolar area, oncoplas-
tic surgery may also be warranted, as the alterations in appear-
ance are accentuated.
Operative planning
Not all patients require oncoplastic surgery. However, in the 
case of Asian women who have comparatively smaller breasts 
than Western women, many cases of BCS may result in an 
unsatisfactory outcome, especially in women for whom BCS 
reduces the size of the breast or women with larger breasts for 
whom there are noticeable scars or deformity of the breast. 
Because such results are highly predictable when the excised 
volume is large, more satisfactory results can be achieved if         
a plan is made prior to surgery by considering the size of the 
breast, the excised volume, and the location of the tumor. Pa-
tients with relatively large-sized breasts, e.g., many Western 
women, and with excised volume measuring less than 20% can 
achieve satisfactory cosmetic results with glandular reshaping 
[19], however, for patients with small- to moderate-sized breasts, 
which are defined as less than 300 g of tissue in the breast, there 
is generally insufficient tissue to perform glandular reshaping, 
even if the excision volume is not so large [5]. Therefore, during 
pre-operation planning, the size of the breast and the excised 
volume should be considered together to determine the appro-
priate oncoplastic technique to be used. In conventional BCS, 
depressed area or scars may be easily accentuated based on the 
site of the excision compared to oncoplastic BCS. However, 
oncoplastic BCS using plastic surgical techniques, e.g., glandu-
lar reshaping and reduction mammoplasty technique, improves 
the cosmetic result by locating the scars on unnoticeable sur-
faces, such as the nipple-areolar complex or the lower pole of 
the breast after surgery, and depending on whether the nipple 
or areolar complex are resected, immediate or delayed recon-
struction can be performed [20]. In cases of tumors located at 
the upper part of the breast using methods such as the round 
block technique, the tennis racket method, the rotation flap, 
and the reduction mammoplasty using an inferior pedicle can 
provide good results. In cases of tumors located at the central 
part of the breast, the possibility of multifocal or multiple breast 
cancers, the possibility of direct invasion to nipple-areolar com-
plex and aesthetics are reluctant after removal of nipple-areolar 
complex, which also should be considered. In cases of tumors 
located at the lower part of the breast, unfavorable results after 
removal due to lack of tissue, e.g., distortion, skin retraction, 
and malposition, where the nipple-areolar complex is being 
pulled downward, can occur, which should be acknowledged.
PSYCHO-ONCOLOGICAL FACTORS
The method of oncoplastic BCS used to treat the patient’s 
breast cancer should consider the patient’s psychological stabil-
ity and satisfaction, as at the time of surgery, the patient must 
consider both a cosmetic reconstructive and breast cancer treat-
ment surgery simultaneously. The surgeon performing the sur-
gery must thoroughly explain to the patient that re-excision 
may be necessary in the setting of a positive resection margin 
and that additional surgery, e.g., total mastectomy with recon-
struction, may also be needed after the initial operation. Active 
addressing of such issues reduces the anxiety of patients con-
cerning the surgery and helps to increase subsequent satisfac-
tion with the reconstructive surgery. However, not all of the 
patient’s psychological stress can be relieved by improving the 
patient’s cosmetic result after the surgery. Therefore, psycho-
logical support provided via active counseling is needed both 
before the surgery and during the adjuvant systemic therapy 
following the surgery.
INTRAOPERATIVE SURGICAL MARGIN STATUS
In Western countries, a second operation can be conducted 
after determining the result of a permanent pathologic biopsy 256  JungDugYang,etal.
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of the margin without the frozen section analysis. However, 
oncoplastic surgery, which uses such techniques as glandular 
reshaping, changes the location of the surgical margin, making 
it difficult to determine the margin if re-excision should need 
to occur secondary to a positive margin. Thus, it is important 
to confirm the surgical margin during the initial operation.
Frozen section analysis (FSA)
FSA is reported as the most commonly applied technique 
in confirming the surgical margin of tumors during surgery 
and has a sensitivity and specificity of 65% to 78% and 98% to 
100%, respectively [21,22]. FSA significantly reduces the rate 
of re-operation by confirming the surgical margin during the 
first surgery. The disadvantage of the technique, however, is 
that operation time can be prolonged for 20 to 30 minutes and 
the use of FSA may compromise the accurate assessment of 
permanent pathology by the pathologist. 
Specimen radiography
Specimen mammography 
Patients with a non-palpable tumor can proceed to lumpec-
tomy after inserting a hook wire in the area with suspicious 
radiograph findings. After the resection of an adequate amount 
of breast tissue around the needle without exposure of the nee-
dle, the surgeon confirms whether the tissue contains the shad-
ow lesion found on mammography by examining the speci-
men using additional mammography. If there continues to be 
a breast mass or suspicious microcalcification present, re-exci-
sion is required and can be helpful in marking the specimen 
with a clip.
Evaluation of tumor margins by high frequency ultrasound 
examination 
For non-palpable breast masses observed on USG, the mar-
gin can be evaluated using USG of the specimen after the sur-
geon performs an excisional biopsy under needle localization 
[23]. For breast masses close to the margin of excision, an addi-
tional resection may be necessary to secure the surgical margin.
SELECTION OF ONCOPLASTIC SURGICAL 
TECHNIQUES
The selection of the oncoplastic surgical technique that will 
yield a cosmetically appealing result is done by determining 
the patient’s breast size and lesion location prior to surgery and 
being mindful of the excised volume and volume of the remain-
ing breast tissue during the surgery. Reconstruction of the breast 
tissue can be done in one of two ways, as follows: the volume 
displacement technique uses the remaining breast tissue, while 
the second, the volume replacement technique, uses other au-
tologous tissue to supplement the insufficient breast tissue [24]. 
However, for small-sized breasts, the remaining breast tissue 
may be insufficient for reconstruction, even if the excised vol-
ume was small. In such cases, applying volume replacement 
techniques can result in a satisfactory cosmetic result. The typ-
ically used techniques are included in Table 1.
Volume displacement techniques 
The volume displacement technique rearranges the remain-
ing breast tissue and minimizes the impact of wide local exci-
sion using glandular reshaping and the reduction mammoplasty 
technique. Volume displacement surgery is less extensive than 
the volume replacement technique, and there is no donor-site 
morbidity. However, the breast is smaller after reconstruction 
than before surgery, and a procedure on the contralateral side 
is often required to obtain symmetry of the breasts. 
Glandular reshaping
In glandular reshaping, the surgeons can minimize the de-
pression around the defects and subsequently perform a sim-
Table 1. Partial mastectomy reconstruction techniques
Volume displacement techniques                            Volume replacement techniques
Glandular reshaping Local flaps
   Linear suture    Adipofascial flap
   Parallelogram mastopexy lumpectomy    Lateral thoracodorsal flap
   Purse string suture    Thoracoepigastric flap
   Round block technique    ICAP flap
   Batwing mastopexy Distant flaps
   Tennis racket method    TDAP flap
   Rotation flap    LD myocutaneous flaps
Reduction mammoplasty techniques
   Inverted T
   Vertical type
ICAP=intercostal artery perforator; TDAP=thoracodorsal artery perforator; LD=latissimus dorsi.OncoplasticSurgicalTechniquesforRepairingPartialMastectomyDefects 257
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ple primary closure. When the additional defects caused by 
the breast cancer are less than moderate and the remaining 
breast tissue is sufficient, broad dissection of the breast paren-
chyma around the defects from the skin and chest wall can be 
performed, and the defects are subsequently filled using a full-
thickness segment of fibroglandular breast tissue advancement, 
rotation, and transposition [25].
Reduction mammoplasty techniques
Reduction mammoplasty techniques have the disadvantage 
of leaving many scars but are indicated in patients with rela-
tively large-sized breasts or patients with ptotic breasts who 
may have breast tumor in a reduced specimen. In most cases, 
symmetrization can be obtained by performing reduction mam-
moplasty or mastopexy to the contralateral breast [26].
Volume replacement techniques
Volume replacement techniques use autologous tissues as 
the forms of flaps to import tissue when an insufficient volume 
of remaining breast tissue remains to perform a reconstruction. 
This technique can be divided into local flap and distant flap 
techniques based on the type of flap used. A major disadvan-
tage of volume replacement procedures is the need for a donor 
site and the increased time for recovery that may follow har-
vesting the autologous tissue.
Local flap
The local flap is a one-stage operation that completes the 
reconstruction of the deficit using an adjacent flap that has the 
same size and length. Filling of the defect around the breast is 
done by elevation of local flaps, e.g., the lateral thoracodorsal 
flap, the thoracoepigastric flap, and the intercostal artery per-
forator (ICAP) flap. These techniques are easier to learn as com-
pared to distant flaps, have shorter surgeries, have decreased 
donor site scars and deterioration of function, and provide 
similar color and texture to the breast [27].
Distant flap
The distant flap imports the insufficient volume using flaps, 
e.g., the thoracodorsal artery perforator (TDAP) flap and the 
• Round block technique
• Batwing mastopexy
• Tennis racket technique
• Rotation flap
• Parallelogram
  mastopexy lumpectomy
• Reduction mammoplasty
  techniques (inverted T, 
  vertical type)
• Lateral thoracodorsal
  flap
• Thoracoepigastric flap
• ICAP flap
• Purse string suture
• Linear suture
• Reduction mammoplasty 
  techniques
• Adipofascial flap
• Thoracoepigastric flap
• ICAP flap
Excised volume 100-150 g
   • ICAP flap
   • TDAP flap
Excised volume >150 g
   • LD myocutaneous flap
• Tennis racket technique
• Reduction mammoplasty 
  techniques
• Thoracoepigastric flap
• ICAP flap
Small to moderate 
sized breasts
Excised volume < 100 g
Centrally-located Inferiorly-located Superiorly-located
Excised volume ≥100 g
Figure 1. This figure shows an algorithm of oncoplastic surgical techniques for personalized BCS in small- to moderate-sized breasts based on the 
excised breast tissue volume and tumor location.
ICAP=intercostal artery perforator; TDAP=thoracodorsal artery perforator; LD=latissimus dorsi; BCS=breast conserving surgery.258  JungDugYang,etal.
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latissimus dorsi (LD) myocutaneous flaps, which have donor 
sites distant to the breast. In some cases, to ensure a smooth 
blood supply, the free flap can be performed by harvesting the 
flap from the donor site and obtaining blood supply via micro-
vascular anastomosis at the recipient site.
MANAGEMENT ALGORITHM FOR REPAIR OF 
PARTIAL MASTECTOMY
Oncoplastic surgery was first applied to Western women who 
had large-sized breasts and had cosmetic satisfaction only with 
glandular reshaping. However, for Asian women who have 
small- to moderate-sized breasts, even when the size of the 
defect is small, they have relatively more severe deformities, 
and mostly volume replacement techniques are required. Given 
the cosmetic outcome, there is a tendency to perform total 
breast reconstruction after skin-sparing or nipple-sparing mas-
tectomy, rather than BCS. However, reconstruction after partial 
mastectomy can satisfy both the desire to preserve the patient’s 
breast and ensure a satisfactory cosmetic outcome. The algo-
rithm determining the oncoplastic surgical techniques being 
performed at Kyungpook National University Medical Center 
are based on the tumor location and the excised volume; the 
exact algorithm is included in Figure 1.
The authors first considered the excised volume and tumor 
location as the means by which to select the appropriate onco-
plastic surgical techniques, as most Korean women who have 
small- to moderate-sized breast had unsatisfactory cosmetic 
results even if the defect size is small.
Most importantly, if the excised volume is less than 100 g, 
the tumor location is used to determine which technique should 
be used. For tumors located in superior aspects of the breast, 
the tennis racket technique or rotation flap may be useful. In 
cases of centrally located tumors, the purse string suture or linear 
suture had been used. In case of inferiorly-located tumors, the 
tennis racket technique or reduction mammoplasty technique 
can be used. In case of an excised volume greater than 100 g, 
the volume replacement technique has primarily been applied; 
however, these cases can be divided into groups in which the 
excised volume is 100 to 150 g and above 150 g. In cases of   
excised volume between 100 g and 150 g, ICAP flap or TDAP 
flap may be applied, and in cases of excised volume greater than 
150 g, the LD flap may be applied to achieve satisfactory cos-
metic results.
COSMETIC IMPROVEMENT
Repositioning of nipple-areolar complex
To obtain breast symmetry, the role of the location and size 
of the nipple is important, and for most cases, it is difficult to 
obtain perfect symmetry without manipulating the other side 
of the breast. In cases where the nipple-areolar complex is       
removed, due to direct and indirect invasion of the subareolar 
area, immediate or delayed reconstruction can be performed, 
and in cases where the tumor is located at the upper part or 
lower part of the breast, malposition of the nipple-areolar com-
plex can occur, which is due to distortion, such as skin retrac-
tion, even if the proper redistribution of breast or other tissues 
is obtained.
Surgery to contralateral breast
After oncoplastic surgery, differences in the nipple-areolar 
complex, in breast size or in the degree of ptosis of both breasts 
can be the causes of asymmetry. The symmetry of both breasts 
can be obtained using various plastic surgeries on the contra-
lateral breast [28]. If the difference is mild, periareolar symmet-
rical de-epithelization may be performed to adjust the location 
of nipple-areolar complex. If the excised volume is small, a 
similar amount of glandular resection on the similar location 
can be performed on the contralateral breast [29]. In cases 
where the ptosis is present in a moderate- to large-sized breast, 
symmetry can be obtained using mastopexy or reduction mam-
moplasty. In addition, there is an advantage of discovering the 
occult carcinoma in early stages by performing an examination 
on the contralateral breast specimen.
Additional procedure to reconstructed breast
Correction for the local depressed area that occurs after   
oncoplastic surgery can be conducted via fat grafting with       
local anesthesia, which is more simple and reproducible than 
more invasive approaches. According to Rigotti et al. [30], the 
grafted fat not only repairs the volume loss, but also, especially 
in irradiated fields, improves the quality of the overlying skin. 
If the nipple-areolar complex had been excised together during 
the tumor excision, reconstruction using the C-V flap or the 
Hammond flap can be performed after chemotherapy and   
radiotherapy is completed if necessary [31,32]. Approximately 
2 months later, tattooing for pigmentation can be performed.
How to reduce complication of oncoplastic surgery
Fat necrosis and scar formation can appear as a post-opera-
tive complication after oncoplastic surgery. To prevent fat     
necrosis, maintenance of the blood supply to the elevated flap, 
including the glandular flap between the chest wall and the 
skin envelope. Prevention of skin retraction is most important, 
which is also highly related to reductions in scar formation. 
Performing oncoplastic surgery may extend the donor site scar, 
but it will be camouflaged by placing the donor site incision in OncoplasticSurgicalTechniquesforRepairingPartialMastectomyDefects 259
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inconspicuous places, such as the periareolar area or the infra-
mammary fold. Scar widening can also be minimized by using 
layered sutures to reduce skin tension and by maintaining the 
blood supply of the skin envelope during the undermining.
TIMING OF REPAIR
Radiation therapy and margin status are important factors 
in deciding the time at which to conduct partial breast recon-
struction after BCS. A second operation must be considered   
if the margin is positive after partial breast reconstruction, al-
though it is a considerable burden on patients who have already 
developed a large scar, have undergone a long operation, and 
have spent a great deal of money. Therefore, oncoplastic par-
tial breast reconstruction can be classified into three categories 
according to the time at which it is implemented: 1) Immedi-
ate partial breast reconstruction, which can be implemented 
during BCS, 2) Delayed-immediate partial breast reconstruc-
tion after checking the margin status several weeks post-oper-
ation, and 3) Delayed partial breast reconstruction, which can 
be implemented several months or years after adjuvant radio-
therapy [33,34].
In cases of delayed reconstruction, this approach can reduce 
the risk of reoperation caused by positive margins; however, 
the scar, radiation changes, and fibrosis that occur after radia-
tion therapy can cause problems for patients during reconstruc-
tion [35]. Furthermore, there is a greater risk of complications 
for this surgery, such as skin necrosis, fat necrosis, infection, 
dehiscence, partial or total areola necrosis and other complica-
tions, than with immediate reconstruction. Because smoking 
and obesity are associated with factors that cause the compli-
cations mentioned above, the timing of partial breast recon-
struction must be considered with an understanding of the 
individual quality of the patient [35].
FOLLOW-UP AFTER ONCOPLASTIC SURGERY
Oncologic outcome: local recurrence
In conventional BCS, local recurrence rates have been reported 
to be 10% to 14%, while local recurrence rate for oncoplastic 
surgery are 2% to 9%. Differences between local recurrence 
rates are due to the oncological safety of oncoplastic surgery, 
as the frequency of positive margins using a wider glandular 
resection that includes the breast cancer reduces rates [36,37]. 
Rainsbury [38] reported local recurrence for volume displace-
ment to be 0% to 7%, and of volume replacement to 0% to 5%. 
Many cases of deformity within the breast after oncoplastic 
surgery can be seen. Therefore, the differential diagnosis be-
tween postoperative glandular change and local recurrence after 
partial breast reconstruction becomes important. An active 
approach is needed, if abnormalities are found in follow-up 
imaging studies after the operation [34].
Fat necrosis
Fat necrosis is due to surgical or radiation-induced tissue 
damage after BCS and can occur in 4% to 25% of patients. Post-
surgical fat necrosis occurring is considered to be a minor com-
plication but can cause cosmetic problems and discomfort to 
the patient and can bring about anxiety and inconvenience 
when an additional study is needed, as differentiation benign 
lesions from local recurrence of breast cancer can be difficult 
[39,40]. Abnormalities found in imaging studies, such as mam-
mography, USG, and MRI, after the operation require that the 
patient undergo fine needle aspiration, core needle biopsy or 
excisional biopsy to determine whether local recurrence has 
occurred. However, most abnormalities were confirmed as such 
phenomena as fat necrosis, fluid collection, or dystrophic calci-
fication [34]. Small fat necrosis less than 2 cm can be resolved 
using conservative management and massage as time passes; 
in addition, non-steroidal anti-inflammatory drugs can be help-
ful if constant pain occurs. Surgical excision may be needed in 
only 2% to 7% of cases [40]. Improvement in symptoms using 
ultrasound-assisted liposuction occurs in more than 80% of 
cases, and complete resolution or reduction of sizes in large   
fat necroses has been reported recently [39,40].
CONCLUSIONS
The rate of BCS in Asian women with breast cancer is 50% to 
60%, while in America or Europe, it is 70% to 80%. This differ-
ence is due to the volume of breast tissue in Western women, 
who tend to have larger breasts relative to Asian women, who 
tend to have small- to moderate-sized breasts, rather than dif-
ferences in surgical approach. Another large difference is that 
80% to 90% of the operations used in America or Europe are the 
reduction mammoplasty, while in Asia, the implementation 
of reduction mammoplasty is difficult, as the size of the breast 
is small, and the cosmetic impact is amplified. Consequently, 
immediate reconstruction after mastectomy is suggested. If 
many BCS with partial breast reconstruction techniques that 
are introduced in this study are implemented, the frequency 
of BCS in patients with small breasts can be increased with a 
consequent improvement in cosmetic outcomes.
Nevertheless, good results can be brought about if: 1) The 
advantages and disadvantages of BCS are well understood, 2) 
Breast care team consists of many specialists, including a breast 
surgeon, plastic surgeon, radiologist, medical oncologist, who 
are willing to collaborate and to select appropriate patients and 260  JungDugYang,etal.
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implement operations appropriately, and 3) Make the decision 
to perform partial and total reconstruction in breast cancer 
patients. Implementation of suitable oncoplastic techniques 
depends on the size of the breast, the location of the breast   
tumor, the amount of the partial resection and the defect size. 
The personalized BCS based on factors which are alluded to 
above in patient with small to moderate sized breast is very 
crucial.  
The breast surgeon must understand plastic and reconstruc-
tive surgery and must be willing to have close discussions with 
the plastic surgeon, and the plastic surgeon must increase his/
her knowledge of breast cancer and be well-informed on pa-
tient care along with the breast surgeon. The author hopes that 
a training course in which both breast and reconstructive sur-
geons work together to be educated and trained will result in 
an increase in the number of oncoplastic breast surgeons.
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